The main objective of this project is to develop sustainable method of innovative agriculture practices that relies on reducing the liquid and solid waste generated from olive mill and limestone slurry by-product from factories in Palestine. The second aim is to use these waste by-products in a proper ratio mixture and their feasibility in the agricultural use for optimal and best conditions. The overall output is the implementation of applied research on wheat crop and solanaceous vegetables including tomato and pepper which proved their tolerance to grow well in such natural medium. It was observed that the best mixing ratio of the two parameter of limestone slurry and OMW was at 90:10 respectively. Crop growth, plant length and leaf area were measured. The best ratio of lime to OMW in wheat and pepper was 90:10, while tomato 80:20. It appears that the best result including plant height and leaf surface area were obtained at 90:10 mixing ratio of limestone and OMW as medium of limestone, pomace and OMW was suitable for cultivating the different types of studied crops. In general, the best results of plant growth were achieved when the percentage of limestone was high in the medium. The research has shown that it is possible to prepare an alternative media for plant growth from three major environmental by-products that were considered pollutants. In general, as the percentage of limestone increased in the medium, the plants grow proportionally. Selection of project site was within the AAUP Biology department and arboretum
Introduction
The olive oil extraction process produces liquid waste called olive mill wastewater (OMW) which is produced during the harvest season. OMW is a mixture of vegetative water and soft tissues of the olive fruit and the added water used in the various stages of the oil extraction process. The composition of OMW of which consists of 83-94% water, 4-16% organic compounds and 0.4-2.5% mineral salts and it depends on olive variety, the ripeness of the fruit, and the extraction process (press or centrifuge) (Cabrera et al., 1996 : Lopez & Ramos-Cormenzana, 1996 .
The annual OMW production of the Mediterranean olive growing countries is estimated to amounts ranging from seven to over thirty million m3 (Niaounakis et al., 2004) . In the West Bank, olive mills generate about 200 thousand m3/year of OMW (Subuh, 1999) .
Recent research revealed that OMW is a major source of environment pollution in the Mediterranean region. In Palestine, an amount of 1.7 m3 /ton of OMW is found to be high compared to those amounts in other places of the world which requires technical review at the technology and operation of olive mills (El-Khatib, 2009) . Wastewater from the different olive mills located in and around different villages in Palestine is being disposed of into the valleys, where it rolls with the untreated flowing municipal wastewater or with rainwater. The resulting high organic polluted wastewater affects soil and water receiving bodies (Shaheen, 2007) . In addition, OMW has negative impact on agricultural crops and wild flora due to its acidic nature with large amounts of proteins, polysaccharides and mineral salts (Gocer et. al. 2017 ).
On the other hand, limestone is considered as pollutant for the environment. Natural and natural stone industry generates large volume of stone waste is basic in nature (pH ~9). Stone slurry is a semi-liquid substance consisting of particles originated from the sawing and polishing processes and water used to cool and lubricate the sawing and polishing machines. These generated wastes cause environmental, health and economical drawbacks (Mishra et. al. 2004) . In Palestine, stone slurry has devastating effect on air quality, surface and ground water as well as its pollution to agricultural soil. Also, the calcium carbonate of slurry can accumulate in ditches and on soil surface forming cemented layer that prevents water infiltration and root growth. Salah 2014, Al-Joulani 2008) . In Palestine, liquid slurry is produced in amount of 750,000 cubic meters in the West Bank and 185,000 cubic meters of dry one which is produced by pressing the liquid slurry (Al-Joulani and Salah 2014).
Pomace (Jeft) is one of the solid residues of olive oil industry that consists of four main components: extractives, hemicelluloses, lignin (polyphenols), and mainly carbohydrate (specifically cellulose) and considered as pollutant. In Palestine, olive industry produces about 55000 tons of pomace waste annually (Musalam et. al. 2017 ).
The main goal for this research is sustainable development method to reduce the negative environmental impact of these pollutants and to use them in agricultural purposes. Therefore, mixtures of OMW, stone slurry and pomace were used to prepare medium for culturing crops. Three crops were used, including wheat (Triticum aestivum), tomato (Solanum lycopersicum), and pepper (Capsicum annuum). In addition, to find out agricultural natural soil, which is considered as alternative one to the non-productive soil in Palestine which is considered two third of the total land area of the country (Dudeen 2001 ).
Method

Sample Collection
Pomace and OMW were collected from automated olive mill factory uses three-phase centrifugal extraction method from Jenin governorate. Stone slurry was obtained from stone quarries established in Jenin governorate.
Medium Preparation
For medium preparation, OMW and limestone were mixed in different ratios shown in Table 1 . The mixture together with 500 gm each of pomace was added to the first nine pots and 500 gm of pomace was added to each one of these nine pots. The other pots represent control sample by which they contain sand, sand with fertilizer, and sand with limestone for the tenth, eleventh and twelves respectively as shown in table 1. 
Crop Planting
Describe the procedures for selecting participants, including (a) the sampling method, if a systematic sampling plan was used; (b) the percentage of the sample approached that participated; and (c) the number of participants who selected themselves into the sample. Describe the settings and locations in which the data were collected as well as any agreements and payments made to participants, agreements with the institutional review board, ethical standards met, and safety monitoring procedures.
Vegetative Growth Measurement
Plant growth was evaluated by measuring the vegetative growth including plant height and leaf surface area. Leaf surface area was measured using the tracing technique according to Ferris et. al. 2001 . Paper replica of the surface was compared with the standard data using the following equation:
Leaf area (mm2) = weight of leaf tracing (g) x conversion factor (mm2 gm-1). The measurements were done weekly for each plant sample.
Statistical analysis
Analysis of data was done using the Two-Sample Test of Proportion (TSTP). The results were analyzed using a level of significance when α = 0.05 (Montgomery 2008) .
Results and Discussion
The result showed that medium of limestone, pomace and OMW was suitable for cultivating the different types of studied crops. Thus, the best results of plant growth were achieved when the percentage of limestone was high in the medium. Therefore, increasing the limestone percentage revealed positive and different encouragement effect of plant growth.
In addition, increasing the limestone percentage caused increased in plant height and leaf surface area. This may be attributed to alkalinity of limestone slurry which neutralizes the acidity of OMW. Similar results were obtained by Ghosh (2014) who reported that adding limestone causes neutralization of acidic soil and attains desired pH level of soil that maximizes plant growth.
Many researchers have established that these wastes have a high fertilizer value when applied to the soil; OMW is known to increase soil organic matter and the concentration of essential inorganic elements for plant growth resulting in enhanced soil fertility (Bonari et al., 1993 , Cabrera et al., 1996 and Paredes et al., 1999 .
Wheat
Regarding wheat, the results showed that all prepared ratios of natural medium and wheat cropping gave good growth. However, the best result including plant height and leaf surface area were obtained at 90:10 mixing ratio of limestone and OMW as shown in figure (1 & 2) . Vol. 13, No. 11; 2019 As illustrated in figure 1 and 2, and as a consequence of increasing the amount of limestone in the mixture of the natural medium, a positive effect on plant growth and leaf area was observed. This is evident within the mixing ratios of 70%, 80% and 90% of limestone. Nevertheless, some positive growth was also observed at lower ratios, but the plant health was less desirable than the plants at higher ratio of limestone. This situation may be attributed to the ability of wheat to resist acidic condotions. In such regard, it was reported that wheat has the ability to resist low pH when grown at pH 3.0. The roots showed a good degree of alkalization and the shoot became more alkaline or remained unchanged (Budagovskaya 1995) .
In addition, tomato plants showed a great sensitivity to all mixtures that are used in preparation of the natural medium. Mixtures with high amount of OMW (10:90-60:40) (limestone: OMW) caused drastic reduction in the plants growth during the first five weeks. Starting from the mixture of (70: 30), plants grew in a significant manner with time until the fifth week. The mixture of (90:10) showed the best plant growth with much significant difference between the first and the fifth week. However, the ratios of 90:10 and 80:20 showed the best plant growth (Fig 3, 4 & 5) . Vol. 13, No. 11; 2019 58 Tomato plants growth showed a drastic and obvious behavior and difference in growth on the natural medium than wheat and pepper. As shown in Figure (4) , it can be inferred from the histogram that during the life span of the tomato plants, an astounding growth was observed for the 80% and 90% limestone. Such case may be due to the sensitivity of this crop to acidic pH. In this regard Wang et. al. (2000) reported that the growth of tomato plants was seriously affected by the soil acidity and lowering of uptake of elements was observed for the plants cultivated on acidified soil. At pH less than 4-5, the solubility of nutrients such as iron (Fe), aluminum (Al) and manganese (Mn) rises into toxic level that toxifies plant in different levels (Salaredini 1977 , Hojhabrian 2014 . Vol. 13, No. 11; 2019 Pepper:
Pepper plants grew well in all mixtures of natural medium (Fig 6, 7 & 8) . Significant difference in plant growth was attained starting from the first week except the first treatment with 90% of OMW. The best mixtures that encourage plant growth were achieved starting from (70:30) of limestone and OMW (Fig 7) . The plants showed much tolerance to the natural medium compared with tomato. However, the pepper growth was vivacious regardless of the mixing ratio of limestone. Pepper can grow adequately in pH media that ranges from 5.5 -6.5 Figure 6 . pepper growth as a function of mixing ratios of waste components (Devasahayam et. al. 2015) and can grow in alkaline conditions (Amirinejad et. al., 2017) . That might explain why the growth of pepper was active in most mixing ratios of natural media regardless to acidity of OMW (Achak et al. 2009 ), and alkalinity of limestone (Anderson et. al. 2013) . The same trend of pepper growth on the natural medium was similar to the other test plants. 
Conclusion
The research has shown that it is possible to formulate a natural media for plant growth from three major environmental pollutants. As evident by the results pepper and wheat, growth was best for the most of mixing ratio, but the tomato was selective and sensitive to this medium. This media can be further studied for different other plants. In general, as the percentage of limestone increased in the medium, the plants grow proportionally.
